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Diagnosing psychogenic non-epileptic seizures (PNES) is a clinical challenge. There is neither a standard in 
diagnosing PNES nor a comprehensive theoretical framework for this type of seizure. The diagnosis of PNES must 
be made by excluding epilepsy. However, epilepsy cannot always be determined and PNES and epileptic seizures 
may coexist. In this study, the characteristics of PNES and patients are discussed. The diagnosis of PNES and 
epileptic seizures was facilitated by the simultaneous recording of seizures on video tape and EEG. Seizure 
provoking techniques, hormonal indices, and psychological methods were also used. The benefits and limitations of 
these techniques are discussed and proposals are made for clinical guidelines. 
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INTRODUCTION 
The differentiation between psychogenic non- 
epileptic (PNES) and epileptic seizures (ES) is 
complex. The symptomatology of both ES and 
PNES vary widely. Signs thought of as being 
typical of ES, such as incontinence, tongue biting 
and self-injury have been described in PNES’“, 
and cases of pseudo-status epilepticus have been 
reported’-“. Behavioural characteristics of PNES 
can simulate any of the basic types of epileptic 
seizures’* and, moreover, both types of seizures 
may occur in the same patient4*“. 
Charcot and Gowers are seen as the first 
clinicians who differentiated PNES from ES by 
establishing phenomenological criteria for 
PNES’4*‘5. Many of the clinical criteria still used 
in distinguishing PNES from ES are based on 
observations made by Gowers16, and the methods 
and procedures for differential diagnosis rely on 
his definitions of phenomena. However, the 
diagnosis lacks a gold standard and neither an 
unequivocal definition nor generally accepted 
criteria for PNES are available. Consequently, 
different methods are difficult to assess and 
compare. 
An accurate diagnosis is very important. If 
PNES are misdiagnosed as ES, the patient may 
receive ineffective and potentially toxic drug 
therapy. Antiepileptic drugs may exacerbate 
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PNES” and a false positive diagnosis of ES may 
have negative psychological and socio-economic 
consequences for a patient and economic im- 
plications for society. 
PNES and ES are often seen in the same 
patients. The correct treatment requires the 
recognition of both. The prevalence of PNES in 
patients suffering from epilepsy is estimated to be 
between 3.6 and 10.8%13, and that of epilepsy in 
PNES patients between 12 and 36%4*‘n*‘9. The 
occurrence of epilepsy in Western countries is 
estimated as 0.6 or 0.7%*‘. It seems that the 
prevalence of epilepsy is much higher in patients 
with PNES than in the normal population. 
The core problem is that it is not known how 
and why certain psychological conditions cause 
phenomena that mimic ES. The question of 
whether these observed phenomena share the 
same aetiological factors and whether all de- 
scribed characteristics belong to the same 
psychopathological condition, has not been an- 
swered yet. 
The reliability of the diagnosis ‘no ES’, even 
with EEG techniques, is never completely 
accurate. 
The purpose of this paper is to describe and 
evaluate the diagnostic signs and procedures used 
to distinguish PNES and ES, as described in the 
literature. Literature searches were performed 
with MEDLINE (from 1990), although relevant 
older literature was reviewed. 
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DEFINITION OF PNES 
There is no consensus about the terminology of 
PNES. A critical overview of terminology is given 
by Gates et al *’ The term ‘non-epileptic seizure’ . 
(NES) covers both physiologically and psycholo- 
gically mediated paraoxysmal events which look 
like, but are not, epileptic manifestations. We 
used the prefix ‘psychogenic’, to indicate that we 
are dealing with psychologically mediated non- 
epileptical events (PNES). Some authors propose 
the term non-epileptic attack disorder (NEAD), 
but this may suggest that these patients form a 
homogenous group, which is probably not the 
case because the underlying psychopathology is 
poorly understood. 
Because of the similarity with epileptic mani- 
festations, most definitions and diagnostic criteria 
are based on the absence of electric brain activity 
characteristic for epilepsy. Seizure-like non- 
epileptic symptoms could be caused by both 
physiological and psychological factors**. It is of 
importance to differentiate PNES from disorders 
such as vasovagal syncope, cardiovascular epis- 
odes, cerebral ischaemia and specific sleep 
disorders23-25. 
In fact, the term PNES derives its existence 
only from the casual resemblance with epileptic 
manifestations. .There is no evidence that the 
symptomatology of PNES forms a unified pathol- 
ogical syndrome. This means that different 
psychological mechanisms may be involved in the 
genesis of PNES. We propose to define PNES as 
a paroxysmal behaviour pattern, mimicking epi- 
leptic seizures and initiated by psychological 
mechanisms. The symptoms of PNES are charac- 
terized by a paroxysmal disturbance in controlling 
behaviour, affect, memory, perception or con- 
sciousness; in fact these are all, qualities of 
consciousness and behaviour involved in epileptic 
disturbances. 
CLINICAL DIFFERENCES BETWEEN PNES 
.AND ES 
Although the ‘typical’ PNES patient does not 
exist, usually some clinical signs and patient 
characteristics can be found. Reported data are 
difficult to compare between studies because they 
often come from selected groups of patients 
(often those with intractable seizures admitted in 
epilepsy centres), using different definitions and 
criteria. Data about clinical signs and patient 
characteristics have been obtained by considering 
groups of patients and the specificity in individual 
cases is not high. Traditional strong indicators of 
hysterical signs and symptoms (positive findings 
as secondary gain, la belle indifference, a history 
of hypochondria, non-anatomical sensory loss) 
are of little help; several of these signs are also 
found in patients with acute structural nervous 
system damage26. 
Patients history 
Cerebral pathology in the history of PNES 
patients is common’,27-3’; evidently, this does not 
differentiate PNES from epilepsy. 
Physical and sexual abuse also found 
frequently’X*27.3’-36. Betts and BodenIx found 
sexual abuse in the history of 54% of 96 PNES 
patients. Bowman *’ found psychological trauma 
in 88% of 27 PNES patients, of whom 70% were 
physically and 77% sexually abused. Recently, 
she found about the same percentages in 45 
PNES patients: 84% of the patients reported 
sexual and/or physical abuse or other psychologi- 
cal trauma. Of these, women reported more 
(97%) psychological trauma than men (40%) 
and it was believed that trauma was related to the 
seizures in 69% of the 45 patients3J. Lower 
frequencies (8.6-9.3%) are found in epilepsy 
patients”*.“. 
It can be speculated that there is some relation 
between psychological trauma and cerebral 
pathology; both may result from physical abuse. 
A history of psychological trauma, notably 
childhood physical or sexual abuse, should raise a 
suspicion of PNES, even if cerebral pathology is 
present. 
Several authors indicate distinctive features of 
PNES as a personal and family history of 
psychiatric disorders, a history of neurological 
disease, and a family history of epilepsy3x4’. 
Saygi et al”‘, however, could not confirm that 
these features distinguished PNES from frontal 
lobe partial seizures. Moreover, in cases with 
coexistent PNES and ES, these kind of indicators 
are of no value. 
Demographic characteristics 
PNES may be more common in women than in 
men4.6.19.27.34e The reason for this can only be 
speculated. Childhood (sexual) abuse is probably 
more common in women, but this association may 
be a covariate of another, still unknown factor. 
The age of onset is, on average, higher in PNES 
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than in ES: 14-30 years for PNES and 11-13 
years for ES patientsh.“.“‘.“. However, very 
young (3 months until 2 years““w.4s) and old PNES 
patients (73-77 years) have been reported4.4’.Jh. 
In the case of the very young patients, the 
symptoms could be traced back to maternal abuse 
of the baby or to sexual activities. 
Psychological characteristics 
Psychological assessment in PNES patients is 
largely carried out within the framework of the 
differentiation with epileptic patients”.J’“7.JX. 
Until now, no psychological profile appeared to 
be of help in the differentiation of patients with 
PNES from those with ES”‘.“‘. No specific 
attributes of personality in PNES patients, mostly 
measured by the Minnesota Multiphasic Per- 
sonality Inventory (MMPI), are founds”.S’. 
Although several decision rules were developed 
on the basis of elevated scores on some MMPI 
scales by Wilkus et al”, their claimed accuracy of 
80-90% could not be confirmed by other 
investigatorsJX.““*“‘. 
Although not extensively investigated, there 
are indications that PNES patients are charac- 
terized by a relatively high level of 
hypnotizabilityS”-hu. Kuyk et af5’ found that 
hypnotizability in 24 PNES patients, as measured 
with the Stanford Hypnotic Clinical Scale, was 
significantly higher than in 19 ES patients. These 
scores are substantially higher than in a non- 
clinical populatio#‘. 
Most studies report high rates of psychi- 
atric abnormalities in patients with PNES, 
but a unifying pattern cannot be de- 
tected 1‘).27.29.3n.34.41.62-~. Depress ion and conver- 
sion reactions are frequently reported, but the 
diversity of psychopathology found in PNES 
patients is confusinghs. On the other hand, 
psychopathology is not uncommon in patients 
with epilepsyhh*“‘. In particular, acute psychiatric 
symptoms are described in patients with frontal 
lobe seizures, seizures which may be easily 
confused with PNESm. Saygi ef al” found no 
differences in patients with frontal lobe partial 
seizures or with PNES with respect to a history of 
psychiatric disorders. 
The diversity in psychopathology found in 
PNES patients probably appears because of the 
different sets of psychopathological conditions 
surveyed by different investigators. In two studies 
looking for dissociative disorders, until then 
hardly investigated, Bowman27*34 found that 85 
and 93% of her study groups with PNES suffered 
from them. To confirm her claim, it will be 
important to direct more attention to patients 
with ES in future research. In accordance with 
her findings, depression is frequently found in 
patients with dissociative disorders6’.‘“. However, 
depression is not uncommon in patients with 
epilepsy6’. 
lctal manifestations 
PNES may manifest itself by an almost infinite 
variety of individual symptoms. All manifesta- 
tions associated with epilepsy may be involved in 
the symptomatology of PNES. Clinical signs 
(bedside criteria) may be helpful in differentiating 
PNES from ES, but can be misleadingh.7’.72. In an 
extensive review of the clinical characteristics of 
PNES, Lesser’” concludes that ‘certain features 
are helpful.. . but none are absolute’ (pp. 1501). 
Manifestations which are neurologically incom- 
prehensible, e.g. a generalized tonic-clonic sei- 
zure with maintained consciousness, may prompt 
a suspicion of PNES. PNES mimicking partial 
seizures are more difficult to differentiate by 
physical signs, because these follow a less 
predictable and stereotypical course than genera- 
lized ES3.h.74.7”. Besides, a number of authors 
maintain that PNES also tend to have a 
stereotypical patternJe6. 
Particularly difficult is the differentiation of 
PNES and ES originating from frontal regions. 
Frontal lobe epileptic seizures are often undetec- 
table by EEG and the symptomatology is hard to 
distinguish from PNES. It has been suggested that 
frontal lobe seizures, although bizarre, can be 
distinguished from PNES7h.77. However, there are 
also claims that this is not true. Saygi et a142 
showed that many common clinical seizure 
characteristics such as vocalization, rocking of the 
body, pelvic thrusting, kicking or pedalling, uni- 
and bilateral movements of the extremities, head 
movements and rapidity of postictal recovery, do 
not differ between PNES patients and those with 
frontal lobe seizures. These authors did find, 
however, that seizure duration in frontal lobe 
epilepsy was significantly shorter (51 f 30 s) than 
in PNES (176 f 166 s), but that there was an 
overlap at individual levels. Only turning to a 
prone position was significantly more frequent in 
frontal lobe patients. Another finding was that 
more than half of the frontal lobe seizures (37 out 
of 63 in 11 patients) occurred during sleep, and all 
PNES (29 in 12 patients) during waking-in 
agreement with the findings of othersS*7X*79. 
It can be concluded that ictal signs are useful to 
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some degree in the diagnosis of PNES if they 
resemble tonic-clonic seizures, because they are 
more diverse and may show neurologically 
contradictory features. However, this is not 
decisive and is of little help in diagnosing those 
PNES that mimic other epileptic manifestations. 
PNES during sleep are seldom seen. A history of 
psychological truma, notably in childhood, has to 
evoke a suspicion of PNES, even if cerebral 
pathology is present. Children under the age of 5 
are rarely seen with PNES. Dissociative disorders 
are often present in PNES patients. 
DIAGNOSTIC TECHNOLOGIES AND 
PROCEDURES 
Several techniques and procedures have been 
developed to differentiate ES from PNES. These 
procedures are based on the supposition that a 
lower probability of epilepsy increases the prob- 
ability of PNES. 
Neuro-hormonal indices 
Some biochemical markers are suggested as 
useful, because of their specificity for ES. 
Elevated post-ictal serum levels of different 
enzymes and hormones have been demonstrated. 
Raised serum creatine kinase levels (eight to 19 
times baseline) have been found after B-92% of 
generalized tonic-clonic seizures and not after 
absences, tonic, complex and simple partial 
seizures, and PNES. In consequence, only posi- 
tive results are usefu180*8’. Serum cortisol levels 
have been found to increase after complex partial 
seizures, but elevated levels have also been found 
pre-ictally and individual variations are 
substantialx2,x3. Therefore, these measures are not 
very helpful. 
More sensitive is the post-ictal serum level of 
prolactin, a polypeptide secreted by the anterior 
pituitary, which can be considered as a peripheral 
marker of hypothalamic neurotransmitter 
activity”. Although there is no consensus as to 
what level of elevation is significant, a norm of 
two to three times baseline level 15-30 minutes 
after the seizure is recommendedx5. Raised serum 
levels are found after generalized tonic-clonic 
seizuresU.8H9. Elevations are less common and 
less consistent following complex partial seizures 
and do not occur after partial seizures with 
elementary symptomatology, frontal lobe sei- 
zures, myoclonic seizures and akinetic 
se~ures4,X6.87.X9-91~ It is postulated that a rise in 
prolactin level will only occur when the abnormal 
electric discharge in an epileptic seizure passes 
through the hypothalamic regions6. However, 
both false-negative and false-positive results have 
been reported2*49*89*W. Nipple stimulation during a 
seizure can also cause elevated levels4”. Further- 
more, stress and physical activity affect serum 
prolactin levelsY2 and pathologic conditions such 
as hypothyroidism and some drugs, e.g. major 
tranquillizers, elevate serum levels85-‘9. Mild 
post-ictal elevations have been documented in 
PNES patientsa6*“‘. Serum levels seem to remain 
unchanged in status epilepticus and the initial 
rise seems to decrease to baseline level after a 
second complex partial seizure94. In conclusion, a 
positive test is suggestive for ES, but a negative 
outcome is not predictive of PNES. 
Routine EEG recording 
Routine EEG can even add to the confusion. 
Inter-ictal EEG (paroxysmal) abnormalities char- 
acteristic of epilepsy do not imply that observed 
seizures are epileptic, nor does a normal interictal 
EEG rule out epilepsy95. In 20-25% of PNES 
patients, inter-ictal epileptiform EEG activity is 
found5v7*. Cohen and Suter’ reported abnormal 
EEGs in 37% of 48 PNES patients and in 12% 
spike or spike and wave discharges were seen. 
Patients suffering from epilepsy can have a 
normal interictal EEG pattern95 and it can never 
be excluded that a patient with true epileptic 
seizures also has PNES. 
Long-term video/EEG monitoring 
As the essential difference between PNES and ES 
is the absence of characteristic electric brain 
activity during an epileptic seizure, registration of 
the brain activity during the seizure should lead to 
a definite conclusion about the nature of that 
particular seizure. Although electric brain activity 
originating from foci located in deeper brain 
structures are out of reach with surface EEG, 
diagnosing ES, and by exclusion PNES, is 
facilitated by simultaneous recording of clinical 
seizure events and the EEG on video tape 
monitoring5*6*3’*35*72*78+96*97. In practice, several 
problems have to be considered. First, muscle 
artifacts and movements can mask the EEG 
pattern. or be misinterpreted as cerebral dis- 
charges. Simultaneous, time-synchronized video 
recording documentating behavioura1 manifesta- 
tions and EEG changes during the ictal event can 
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be helpful to demonstrate that observed wave- 
forms are artificia19”.99. Sometimes movement 
artifacts in the EEG may mimic a generalized 
seizure; however, if an alpha rhythm is present 
during an apparently generalized seizure, an 
epileptic origin is improbable4. EEGs of tonic- 
clonic ES are often characterized by post-ictal 
slowing99. However, post-ictal EEG is normal in 
15-30% of patients with ES’“.“‘. Second, 
although epileptiform discharges on EEG sup- 
port the diagnosis of epilepsy, a negative EEG 
does not rule out epilepsy. Complex partial 
seizures originating in the frontal lobes (and 
especially from medial or orbital sites) are easily 
misinterpreted as PNES because of the biazarre 
clinical features and often this type of seizure 
cannot be detected by a surface EEG7h~77*‘02*‘03. 
In addition, simple partial seizures are often 
undetected by EEG”“‘*“‘. 
As an adjunct to EEG, recording the heart rate 
may be useful: the only change possible in PNES 
is tachycardia, and bradycardia, sometimes noted 
during ES, or a rare cardiac standstill never 
accompany PNES4’. 
When seizures cannot be captured in the EEG 
laboratory or when hospitalization is undesirable, 
ambulatory EEG monitoring is possible, using a 
cassette EEG recorder’%*“‘. The disadvantages 
are the limited number of electrodes, the 
vulnerability of the system outside the hospital, 
and the inability to observe events, for which one 
has to rely on information of the patient or 
family95. Much more serious is the impossibility to 
identify artifacts which may look like epileptic 
discharges. 
It can be concluded that no EEG criterion is 
sufficient to make an unequivocal diagnosis of 
PNES. An abnormal inter-ictal EEG may be 
considered as a positive indication of epilepsy but 
has no significance for the diagnosis PNES. A 
normal inter-ictal EEG does not rule out 
epilepsy. A negative ictal EEG is inconclusive for 
ES as well as for PNES, whereas a positive ictal 
EEG demonstrates that the seizure was epileptic 
but coexistent PNES cannot be ruled out. No 
single test can differentiate both conditions in all 
instances. 
Seizure provocation 
Prolonged video/EEG monitoring is unrewarding 
if the interval between seizures is long. Low 
seizure frequency or unpredictable timing can be 
a practical problem. Techniques to activate 
seizures under video/EEG monitoring may 
shorten monitoring time. These methods can be 
divided in two groups: those which influence 
physiologic processes enlarging the probability of 
an ES to occur, and psychological methods using 
suggestion to induce a PNES. 
Methods used to provoke ES include the 
standard activation procedures such as hyperven- 
tilation, photic stimulation, sleep deprivation and 
withdrawal of medication. However, a success- 
fully activated ES does not prove that PNES does 
not coexist in the same patient. Withdrawal of 
antiepileptic medication, in particular barbitur- 
ates, can cause ES in subjects without epilepsy. 
Procedures to provoke PNES are based on 
direct or indirect suggestion: instructions are 
given and operations are carried out suggesting 
that a seizure is likely to occur’08. Different 
suggestive techniques make .use of placebo 
operations in addition to verbal suggestions. 
Infusions or injections with an ‘epileptogenic’ 
placebo (mostly a saline solution) are used in 
several studies’*97+‘09-“3. A tuning fork to the 
patient’s forehead, with a suggestion that ‘epilep- 
togenic’ vibrations are being sent to the brain has 
been described by Guberman3* and Riley and 
Berndt”‘. Another placebo operation involves a 
(coloured) pad soaked in alcohol placed on the 
patient’s neck’08*“4V”5. Most studies are carried 
out on patients without a confirmed diagnosis of 
ES or PNES. In consequence, the diagnosis after 
testing is not independent from the results of the 
provocation test, and sensitivity and specificity 
cannot be assessed’*‘“~“‘. In these studies, the 
provoked seizures could be terminated by infu- 
sion of an ‘anti-epileptic’ placebo (also saline). 
French er al’“* used alcohol pads in a study of 115 
patients referred for intensive monitoring. PNES 
was activated in two out of 28 patients believed to 
have definite epilepsy. The authors conclude this 
was suggestive for coexistent ES and PNES. It 
cannot be excluded, however, that these tests 
provoke PNES in ES patients, leading to false 
positive diagnoses. In a controlled study of 93 
consecutive patients with PNES, carried out by 
Lancman et al’ 15, a positive test with a coloured 
alcohol pad was found in 77.4% of the patients. 
The test was negative for all 20 patients with ES. 
A weakness in this study is that not only patients 
with a diagnosis of PNES confirmed by spon- 
taneous seizures during EEG (n = 52) were 
included, but also PNES ‘confirmed by the 
absence of clinical and interictal EEG evidence of 
epilepsy and subsequent follow-up and with- 
drawal of anticonvulsants supporting the diag- 
nosis’ (n = 41) which are unreliable criteria for 
the diagnosis of PNES. Unfortunatley, the 
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authors also did not indicate in which PNES 
patients the test was negative. 
Several authors question if a provoked event 
refers to the same phenomenon as a naturally 
occurring one48~“‘.“6. A minimum requirement in 
these procedures is that the provoked seizure is a 
typical one. In the work of Walczak et al”” only 
patients with previous spontaneous EEG docu- 
mented seizures were investigated. Four diagnos- 
tic groups: PNES (n = 40), ES (n = 20), PNES 
and ES (n = 8) and patients without previous 
EEG-recorded spontaneous seizures (n = 8) were 
tested with placebo infusions. They induced 
typical seizures in 33 patients (82%) of the PNES 
group and atypical events in another three 
patients (8%). In the PNES/ES group, only in 
four patients (50%) could typical events be 
induced. In the ES group, however, epileptic 
(typical) events were activated in two patients 
(10%) and atypical (non-epileptic events) in three 
patients (15%). The.authors conclude that the ES 
in one of the two epileptic patients was in fact 
reflex epilepsy, triggered by the procedure, and 
that in the other it was a coincidence. Their data 
can also be interpreted as proof that ES can be 
provoked by these methods. Repetition of the 
procedure might have given more clarification but 
apparently it was not done. Another case of ES 
provoked by saline infusion is described by Lesser 
er ~1”‘. Again, the procedure was not repeated. 
Walczak et ~1”~ report that the saline provoca- 
tion procedure was a stressful condition for many 
patients. They noticed increased pulse rate, blood 
pressure and physiologic tremor. Emotional 
stress is often mentioned as a trigger condition for 
ES, although it is scientifically unconfirmed”K-‘2”. 
Theoretically, it seems possible that ES can be 
activated by PNES-provoking procedures which 
make these methods less reliable. 
An ethical aspect has to be considered too with 
these placebo operations. It is not possible to 
inform the patient fully about the procedure and 
the patient-physician relationship might be com- 
promised. Fenwicki2’ stated ‘This practice of 
deliberately devaluing the patient, laying them 
open to ridicule, and conniving with their illness 
to produce a seizure in these circumstances is to 
be deplored. It is another example of medical 
rejection, and in the opinion of our unit should 
never be employed’ (pp. 127). Other authors 
consider these procedures acceptable because 
appropriate treatment might be started, prevent- 
ing the use of toxic drugs4. The effectiveness of 
these techniques will be diminished in a patient 
with some medical knowledge. In our opinion, it 
is strongly preferable to use other available 
procedures, although they may have been less 
thoroughly investigated. 
An intensive psychiatric interview directed at 
‘revealing patient’s mood and conflicts’ and 
‘concentration on uncomfortable emotions’ was 
used to provoke PNES by Cohen and 
coworkers7*‘22. In 32 consecutive patients with 
intractable seizures suspected of PNES (five with 
suspected concomitant epilepsy), they were able 
to provoke typical PNES in 19 (59%) patients 
during EEG and video monitoring. In fact, the 
authors assert, the procedure was a combination 
of suggestion, behavioural reinforcement and 
hypnosis. 
Hypnosis is also used as a primary provocative 
technique’2’-‘25. Schwarz et al.“” were unable to 
induce ES during hypnosis in 16 patients with 
‘probable organic cause’, but in 10 patients, 
typical events without EEG changes (PNES) 
were evoked by instructions suggesting ‘an 
overpowering feeling’ or ‘to get a spell’. Seizures 
could be also halted during hypnosis. 
Placebo operations work because they change 
the patient’s expectations about the course of 
involuntary responses. KirschlZh pointed out that 
hypnosis is also effective in changing expecta- 
tions, but does not require deception in order to 
be effective because it dan be presented as a 
psychological procedure. 
We conclude that suggestive techniques are 
capable of producing PNES but we are not 
convinced that ES cannot also be provoked in 
epileptic patients. If such an ES is not detectable 
on EEG, a false positive diagnosis may be made, 
which puts a serious limitation to these tests. In 
any case, it is important to differentiate charac- 
teristic from atypical events and these techniques 
should not be used without EEG monitoring. 
From a negative test, no conclusion can be drawn 
and a positive test does not exclude coexistent 
ES. 
Different results may be the consequence of 
different populations having been studied. How- 
ever, other variables involving the way these 
procedures are (non-) verbally presented are of 
the same importance. Pads soaked in alcohol or 
saline infusions are probably little use without 
suggestive comments or instructions. None of the 
reviewed papers actually mention the way sug- 
gestion was carried out. If one wishes to use a 
method, it is important to know the essential 
variables in the suggestive effects of instructions. 
Hypnotic induction may enhance suggestibility’*‘. 
As already mentioned, there are indications that 
PNES patients are more than averagely suscep- 
tible to hypnosi$‘*‘. 
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Psychological techniques 
Luther et ~1’ mention that avoidance reactions on 
noxious or painful stimuli (resistance to eye 
opening, avoidance of the hand being dropped on 
the face, avoidance of the heel being dropped on 
the opposite shin) during a seizure are seen in all 
PNES episodes in which this test was used. Also, 
aggressive methods such as choking by squeezing 
the throat are described in the differentiation of 
generalized tonic-clonic epileptic seizures and 
PNES mimicking this type of seizure”“. Patients 
with PNES will defend themselves. One cannot 
expect these procedures to differentiate PNES 
from partial epileptic seizures. 
Peterson et OllZK used a hypnotic regression 
technique to discriminate between ES and PNES. 
This study was replicated some years laterho. On 
the basis of a dissociative model of PNES we have 
hypothesized that, using hypnosis, amnesia oc- 
curring during seizures can be reversed in PNES 
and not in ES because of the organic nature of the 
amnesia in the latter conditionsx.‘“. In the 
combined series of Peterson and Sumnerh0.‘2x, 89 
‘hypnotizable’ patients were investigated out of 
142 patients with seizures. The authors were able 
to differentiate 39 patients with ES and 50 
patients with PNES on the basis of amnesia 
reversal for the seizure. However, criteria defin- 
ing ES and PNES were not well defined and the 
clinical diagnostic tools were less sophisticated at 
that time, and consequently their results are 
difficult to evaluate. Gras?’ describes eight cases 
with PNES who could remember all that hap- 
pened during their seizures during hypnosis. In a 
pilot investigation, Kuyk et a[“* confirmed the 
clinical diagnosis with this technique in four out 
of five PNES patients. In another study, only 
EEG documented seizures were studied. A check 
was incorporated to ascertain whether the events 
during the seizures that the subjects reported had 
in fact occurred. Preliminary results indicate that 
this technique could demonstrate PNES in 16 out 
of 19 patients and that reversal of amnesia is not 
possible in patients with ES”“. Although only 
seizures with amnesia can be examined, this 
appears to be a technique that provides a positive 
criterion in the diagnosis of PNES. 
CONCLUSIONS AND SUGGESTED CLINICAL 
GUIDELINES 
The diagnosis PNES should be considered in 
patients suffering from inexplicable, intractable 
or bizarre seizures or multiple types of seizures. 
Primarily, EEG evidence has to be acquired. 
Because one has to be sure that the EEG 
registration belongs to a typical seizure, the 
seizures have to be documented on video. If this 
is not possible, a reliable description is needed 
from relatives or trained nursing staff. If possible, 
ictal EEG evidence has to be obtained from a 
spontaneously occurring seizure. If an ES is 
established on the EEG, one has to be sure that it 
is a typical one and even then PNES can still 
coexist. If the ictal EEG is disturbed by artifacts, 
post-ictal serum prolactin measures can be 
determined in the case of events mimicking 
tonic-clonic seizures, presumed that other dis- 
orders influencing prolactin levels have been 
excluded. A substantial increase of serum levels 
strongly suggest ES. A negative prolactin test 
after tonic-clonic seizures increases the likeli- 
hood of PNES. If no seizures can be captured, if 
EEG monitoring is impossible, or if doubt 
remains about the nature of the seizure, hypnotic 
regression can be applied if seizures are accom- 
panied by amnesia. If amnesia can be reversed 
during hypnosis and the information can be 
checked, the diagnosis PNES must be considered. 
If not, no conclusions can be drawn. In the case of 
multiple types of seizures or if a combination of 
PNES and ES is suspected, this technique may be 
used to differentiate the specific types of seizures. 
To improve seizure detection, a provocation 
test can be carried out. Placebo techniques, such 
as ‘epileptogenic’ injections should be avoided for 
ethical reasons. Other suggestive techniques 
directed at imagining precipitative conditions are 
preferable because a detailed informed consent 
can be obtained and the doctor-patient relation- 
ship is not violated. For this purpose, hypnotic 
techniques can be- employed. 
Surface EEG is not a gold standard for the 
diagnosis of PNES nor for the diagnosis of some 
types of ES (simple partial and frontal seizures). 
If events resemble simple partial or frontal 
seizures, clinical judgement and ex juuantibus 
treatment (success of treatment justifies the 
tentative diagnosis) remain as main diagnostic 
possibilities. 
If seizures in a patient are considered to be 
PNES, then we only know that the patient has no 
epilepsy. Information about a patient’s history, 
seizure precipitating events, the circumstances 
during the very first seizure and the reinforcing 
mechanisms involved may give hints at the 
underlying mechanisms, the way PNES are 
maintained and the adequate treatment. There is 
no evidence that patients suffering from PNES 
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are a homogeneous group and different aetiologi- 
cal factors may be involved. Betts13’ proposes a 
classification of PNES in which ictal characteris- 
tics are related to different psychiatric disorders 
and different etiological factors. Recently, Alper 
er al13’ found that patients with conversive-like 
PNES were more likely to have a history of 
childhood abuse than patients with non- 
conversive PNES. In a subgroup of patients, 
PNES can be considered as a dissociative 
phenomenon65. In dissociative disorders, but also 
in anxiety and somatoform disorders13*, dissocia- 
tive symptoms may occur. More study is needed 
to identify subgroups of PNES patients. Psychol- 
ogical and psychiatric assessment may give 
further information and clarification about the 
symptoms. An accurate diagnosis is a sine qua 
non for accurate treatment of people with PNES. 
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